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for protection of the engine fuel system 
against foreign particles in the fuel. 
The applicant must show: 

(i) That foreign particles passing 
through the specified filtering means 
do not impair the engine fuel system 
functioning; and 

(ii) That the fuel system is capable of 
sustained operation throughout its 
flow and pressure range with the fuel 
initially saturated with water at 80 °F 
(27 °C) and having 0.025 fluid ounces per 
gallon (0.20 milliliters per liter) of free 
water added and cooled to the most 
critical condition for icing likely to be 
encountered in operation. However, 
this requirement may be met by dem-
onstrating the effectiveness of speci-
fied approved fuel anti-icing additives, 
or that the fuel system incorporates a 
fuel heater which maintains the fuel 
temperature at the fuel strainer or fuel 
inlet above 32 °F (0 °C) under the most 
critical conditions. 

(5) The applicant must demonstrate 
that the filtering means has the capac-
ity (with respect to engine operating 
limitations) to ensure that the engine 
will continue to operate within ap-
proved limits, with fuel contaminated 
to the maximum degree of particle size 
and density likely to be encountered in 
service. Operation under these condi-
tions must be demonstrated for a pe-
riod acceptable to the Administrator, 
beginning when indication of impend-
ing filter blockage is first given by ei-
ther: 

(i) Existing engine instrumentation; 
or 

(ii) Additional means incorporated 
into the engine fuel system. 

(6) Any strainer or filter bypass must 
be designed and constructed so that the 
release of collected contaminants is 
minimized by appropriate location of 
the bypass to ensure that collected 
contaminants are not in the bypass 
flow path. 

(c) If provided as part of the engine, 
the applicant must show for each fluid 
injection (other than fuel) system and 
its controls that the flow of the in-
jected fluid is adequately controlled. 

(d) Engines having a 30-second OEI 
rating must incorporate means for 

automatic availability and automatic 
control of a 30-second OEI power. 

[Amdt. 33–6, 39 FR 35466, Oct. 1, 1974, as 
amended by Amdt. 33–10, 49 FR 6851, Feb. 23, 
1984; Amdt. 33–18, 61 FR 31328, June 19, 1996]

§ 33.68 Induction system icing. 
Each engine, with all icing protec-

tion systems operating, must— 
(a) Operate throughout its flight 

power range (including idling) without 
the accumulation of ice on the engine 
components that adversely affects en-
gine operation or that causes a serious 
loss of power or thrust in continuous 
maximum and intermittent maximum 
icing conditions as defined in appendix 
C of Part 25 of this chapter; and 

(b) Idle for 30 minutes on the ground, 
with the available air bleed for icing 
protection at its critical condition, 
without adverse effect, in an atmos-
phere that is at a temperature between 
15° and 30 °F (between ¥9° and ¥1 °C) 
and has a liquid water content not less 
than 0.3 grams per cubic meter in the 
form of drops having a mean effective 
diameter not less than 20 microns, fol-
lowed by a momentary operation at 
takeoff power or thrust. During the 30 
minutes of idle operation the engine 
may be run up periodically to a mod-
erate power or thrust setting in a man-
ner acceptable to the Administrator. 

[Amdt. 33–6, 39 FR 35466, Oct. 1, 1974, as 
amended by Amdt. 33–10, 49 FR 6852, Feb. 23, 
1984]

§ 33.69 Ignitions system. 
Each engine must be equipped with 

an ignition system for starting the en-
gine on the ground and in flight. An 
electric ignition system must have at 
least two igniters and two separate sec-
ondary electric circuits, except that 
only one igniter is required for fuel 
burning augmentation systems. 

[Amdt. 33–6, 39 FR 35466, Oct. 1, 1974]

§ 33.71 Lubrication system. 
(a) General. Each lubrication system 

must function properly in the flight at-
titudes and atmospheric conditions in 
which an aircraft is expected to oper-
ate. 

(b) Oil strainer or filter. There must be 
an oil strainer or filter through which 
all of the engine oil flows. In addition: 
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(1) Each strainer or filter required by 
this paragraph that has a bypass must 
be constructed and installed so that oil 
will flow at the normal rate through 
the rest of the system with the strainer 
or filter element completely blocked. 

(2) The type and degree of filtering 
necessary for protection of the engine 
oil system against foreign particles in 
the oil must be specified. The applicant 
must demonstrate that foreign par-
ticles passing through the specified fil-
tering means do not impair engine oil 
system functioning. 

(3) Each strainer or filter required by 
this paragraph must have the capacity 
(with respect to operating limitations 
established for the engine) to ensure 
that engine oil system functioning is 
not impaired with the oil contaminated 
to a degree (with respect to particle 
size and density) that is greater than 
that established for the engine in para-
graph (b)(2) of this section. 

(4) For each strainer or filter re-
quired by this paragraph, except the 
strainer or filter at the oil tank outlet, 
there must be means to indicate con-
tamination before it reaches the capac-
ity established in accordance with 
paragraph (b)(3) of this section. 

(5) Any filter bypass must be de-
signed and constructed so that the re-
lease of collected contaminants is 
minimized by appropriate location of 
the bypass to ensure that the collected 
contaminants are not in the bypass 
flow path. 

(6) Each strainer or filter required by 
this paragraph that has no bypass, ex-
cept the strainer or filter at an oil 
tank outlet or for a scavenge pump, 
must have provisions for connection 
with a warning means to warn the pilot 
of the occurence of contamination of 
the screen before it reaches the capac-
ity established in accordance with 
paragraph (b)(3) of this section. 

(7) Each strainer or filter required by 
this paragraph must be accessible for 
draining and cleaning. 

(c) Oil tanks. (1) Each oil tank must 
have an expansion space of not less 
than 10 percent of the tank capacity. 

(2) It must be impossible to inadvert-
ently fill the oil tank expansion space. 

(3) Each recessed oil tank filler con-
nection that can retain any appreciable 

quantity of oil must have provision for 
fitting a drain. 

(4) Each oil tank cap must provide an 
oil-tight seal. 

(5) Each oil tank filler must be 
marked with the word ‘‘oil.’’

(6) Each oil tank must be vented 
from the top part of the expansion 
space, with the vent so arranged that 
condensed water vapor that might 
freeze and obstruct the line cannot ac-
cumulate at any point. 

(7) There must be means to prevent 
entrance into the oil tank or into any 
oil tank outlet, of any object that 
might obstruct the flow of oil through 
the system. 

(8) There must be a shutoff valve at 
the outlet of each oil tank, unless the 
external portion of the oil system (in-
cluding oil tank supports) is fireproof. 

(9) Each unpressurized oil tank may 
not leak when subjected to a maximum 
operating temperature and an internal 
pressure of 5 p.s.i., and each pressurized 
oil tank may not leak when subjected 
to maximum operating temperature 
and an internal pressure that is not 
less than 5 p.s.i. plus the maximum op-
erating pressure of the tank. 

(10) Leaked or spilled oil may not ac-
cumulate between the tank and the re-
mainder of the engine. 

(11) Each oil tank must have an oil 
quantity indicator or provisions for 
one. 

(12) If the propeller feathering system 
depends on engine oil— 

(i) There must be means to trap an 
amount of oil in the tank if the supply 
becomes depleted due to failure of any 
part of the lubricating system other 
than the tank itself; 

(ii) The amount of trapped oil must 
be enough to accomplish the feathering 
opeation and must be available only to 
the feathering pump; and 

(iii) Provision must be made to pre-
vent sludge or other foreign matter 
from affecting the safe operation of the 
propeller feathering system. 

(d) Oil drains. A drain (or drains) 
must be provided to allow safe drainage 
of the oil system. Each drain must— 

(1) Be accessible; and 
(2) Have manual or automatic means 

for positive locking in the closed posi-
tion. 
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(e) Oil radiators. Each oil radiator 
must withstand, without failure, any 
vibration, inertia, and oil pressure load 
to which it is subjected during the 
block tests. 

[Amdt. 33–6, 39 FR 35466, Oct. 1, 1974, as 
amended by Amdt. 33–10, 49 FR 6852, Feb. 23, 
1984]

§ 33.72 Hydraulic actuating systems. 
Each hydraulic actuating system 

must function properly under all condi-
tions in which the engine is expected to 
operate. Each filter or screen must be 
accessible for servicing and each tank 
must meet the design criteria of § 33.71. 

[Amdt. 33–6, 39 FR 35467, Oct. 1, 1974]

§ 33.73 Power or thrust response. 
The design and construction of the 

engine must enable an increase— 
(a) From minimum to rated takeoff 

power or thrust with the maximum 
bleed air and power extraction to be 
permitted in an aircraft, without over-
temperature, surge, stall, or other det-
rimental factors occurring to the en-
gine whenever the power control lever 
is moved from the minimum to the 
maximum position in not more than 1 
second, except that the Administrator 
may allow additional time increments 
for different regimes of control oper-
ation requiring control scheduling; and 

(b) From the fixed minimum flight 
idle power lever position when pro-
vided, or if not provided, from not more 
than 15 percent of the rated takeoff 
power or thrust available to 95 percent 
rated takeoff power or thrust in not 
over 5 seconds. The 5-second power or 
thrust response must occur from a sta-
bilized static condition using only the 
bleed air and accessories loads nec-
essary to run the engine. This takeoff 
rating is specified by the applicant and 
need not include thrust augmentation. 

[Amdt. 33–1, 36 FR 5493, Mar. 24, 1971]

§ 33.74 Continued rotation. 
If any of the engine main rotating 

systems will continue to rotate after 
the engine is shutdown for any reason 
while in flight, and where means to 
prevent that continued rotation are 
not provided; then any continued rota-
tion during the maximum period of 
flight, and in the flight conditions ex-

pected to occur with that engine inop-
erative, must not result in any condi-
tion described in § 33.75 (a) through (c). 

[Doc. No. 28107, 61 FR 28433, June 4, 1996]

§ 33.75 Safety analysis. 
It must be shown by analysis that 

any probable malfunction or any prob-
able single or multiple failure, or any 
probable improper operation of the en-
gine will not cause the engine to— 

(a) Catch fire; 
(b) Burst (release hazardous frag-

ments through the engine case); 
(c) Generate loads greater than those 

ultimate loads specified in § 33.23(a); or 
(d) Lose the capability of being shut 

down. 

[Amdt. 33–6, 39 FR 35467, Oct. 1, 1974, as 
amended by Amdt. 33–10, 49 FR 6852, Feb. 23, 
1984]

§ 33.76 Bird ingestion. 
(a) General. Compliance with para-

graphs (b) and (c) of this section shall 
be in accordance with the following: 

(1) All ingestion tests shall be con-
ducted with the engine stabilized at no 
less than 100-percent takeoff power or 
thrust, for test day ambient conditions 
prior to the ingestion. In addition, the 
demonstration of compliance must ac-
count for engine operation at sea level 
takeoff conditions on the hottest day 
that a minimum engine can achieve 
maximum rated takeoff thrust or 
power. 

(2) The engine inlet throat area as 
used in this section to determine the 
bird quantity and weights will be es-
tablished by the applicant and identi-
fied as a limitation in the installation 
instructions required under § 33.5. 

(3) The impact to the front of the en-
gine from the single large bird and the 
single largest medium bird which can 
enter the inlet must be evaluated. It 
must be shown that the associated 
components when struck under the 
conditions prescribed in paragraphs (b) 
or (c) of this section, as applicable, will 
not affect the engine to the extent that 
it cannot comply with the require-
ments of paragraphs (b)(3) and (c)(6) of 
this section. 

(4) For an engine that incorporates 
an inlet protection device, compliance 
with this section shall be established 
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